f 

' Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-261 494 

(43)Date of publication of application : 12.10.1993 



(51)lntCL 


B22D 11/06 


B22D 11/06 




B23K 35/30 




B23K 35/40 



(21) Application number : 04-063902 (71)App!icant : NIPPON STEEL CORP 

(22) Date of filing : 1 9.03.1 992 (72)Inventor : YAMATE MINORU 

SATO YUICHI 
SHIDA SATORU 
HDA HIROSHI 



(54) PEELING METHOD FOR RAPDILY COOLED, SOLIDIFIED AND CAST CONTINUOUS FOIL 
FOR SINGLE ROLL METHOD 

(57)Abstract: 

PURPOSE To provide the easy peeling method for the solidified foil from a cooling roll for a 
single roll rapid cooling and solidifying method by selecting the material of the roll by noticing 
the wettability of an Au alloy and the roll at the time of producing the amorphous Au alloy foil. 
CONSTITUTION: A least the surface of the single roll consists of ceramics consists of 
ceramics in the method for producing a thin-film amorphous foil strip by ejecting a molten metal 
consisting of an Au alloy to the surface of the single roll rotating at a high speed and rapidly 
cooling and solidifying the molten metal. As a result, the foil of the Au alloy, more particularly 
amorphous Au-Sn alloy foil adequate for a brazing filler metal, etc., is continuously and 
industrially produced at a good yield by the single roll rapid cooling and solidifying method. 
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* NOTICES * 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
m precisely. 
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. 3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The exfoliation approach of the rapid solidification casting continuation foil in the single rolling 
method characterized by using the cooling roller which applied the ceramic to the front face in the 
approach of the single cooling roller front face which carries out a high-speed revolution spouting and 
carrying out the rapid solidification of the molten metal which consists of an Au system alloy, and 
manufacturing thin film amorphous 

[Claim 2] The exfoliation approach of the rapid solidification foil in the single rolling method according to 
claim 1 Au system alloy is characterized by being in any of Au-Sn, Au-Si, and Au-germanium. 
[Claim 3] The exfoliation approach of the rapid solidification foil in the single rolling method according to 
claim 1 characterized by thin film amorphous **** being the low material which becomes a remainder 
real target from Au Sn:20% of the weight. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case this invention manufactures rapid solidification thin film amorphous **** 
of Au system alloy, especially an Au-Sn alloy by the single rolling method, it relates this **** to the 
approach of exfoliating from said cooling single roll. 
[0002] 

[Description of the Prior Art] In recent years, the miniaturization of electronic equipment and 
improvement in the speed are remarkable, and various ingredient development corresponding to this is 
furthered. Especially electronic equipment is required, and it excels in many ****** properties, and 
utilization of an amorphous raw material with comparatively easy manufacture is performed briskly. For 
example, the amorphous material of Au system alloy is used for a part for the joint in a semiconductor 
device as low material. 

[0003] Although Au system alloy foil currently used as low material was conventionally manufactured 
mainly by the rolling-out method, since the organization of the alloy foil concerned is a crystalline 
substance in the manufacturing method of the actual condition by the rolling-out method, it is 
dramatically weak. When using it as low material, such as said semiconductor device, while being a local 
small area and requiring the configuration with them operated orthopedically sizing is performed so that 
the edge crack at the time of rolling etc. may be removed, therefore it may be suitable for a necessary 
configuration as a product. [ there are many parts where junction precision is demanded, therefore thin ] 
However, for weak construction material, the plastic surgery to a request configuration is difficult, and 
the sizing yield becomes very low, therefore the low material of Au system alloy foil manufactured by the 
rolling-put method is raising the manufacturing cost further. 

[0004] There is amorphous-ization of foil construction material as an approach of improving this 
brittleness. With the foil made amorphous, construction material is very homogeneous, since there is no 
embrittlement, sizing can carry out effectively and the yield improves by leaps and bounds. Moreover, 
properties, such as melting, osmosis, and welding, are extremely excellent as low material with 
amorphous homogeneity. 

[0005] As an approach of manufacturing such an amorphous metallic foil, the rapid solidification 
approach with a single roll is learned well. Namely, although it is the approach of making the roll surface 
which carries out a high-speed revolution spout this molten metal, and carrying out cooling coagulation 
quickly on the front face from the nozzle of the container which held molten metal Under the present 



circumstances, the thing made to form in a roll surface the band-like foil which followed the homogeneity 
which coagulation takes, and which time amount maintenance was carried out and was made amorphous 

. so that the molten metal which collided with the roll surface may not be flipped off with a centrifugal 
force, And it becomes indispensable to stabilize and exfoliate this solidified foil easily from a roll surface 

- continuously. From a cooling roller inner surface, spray a gas jet, and the solidified metal filament is 
.raised in the place which surpassed the point that the molten metal which flowed into the inner surface of 
the rotating cooling roller solidified the continuous filament to JP,52- 133826, A as an approach of 
.exfoliating, from the cooling roller, or the approach of exfoliating using a metal knife is indicated. 
[0006] 

[ProblemCs) to be Solved by the Invention] The exfoliation means with the gas-jet metallurgy group knife 
currently indicated by the above-mentioned official report was easy, and although it was the approach of 
being easy to adopt, when manufacturing Au system alloy foil by the rapid solidification in the single 
rolling method, it was difficult [ it ] to be unable to exfoliate well the foil solidified to the roll surface from 
a roll side, but to obtain a good foil. That is, with the roll which begins Cu roll usually used by the single 
rolling method, and has almost all surfaces of metal, it gets used with a melting Au alloy, and is easy to 
stick, and roll coiling round of the foil solidified during casting arises, since it may be conveyed to a 
teeming point, not exfoliated, teeming can be completed, it is and a case happens. 

[0007] This invention cancels the trouble of such the actual condition in manufacture of an amorphous Au 
system alloy foil, and is **. In order to maintain the continuity of teeming, it aims at offering the easy 
exfoliation approach from the cooling roller of the coagulation foil manufactured by the single roll rapid 
solidification method by perceiving the familiarity nature of Au system alloy and a roll, and choosing 
material of roll. 
[0008] 

[Means for Solving the Problem] This invention for attaining the above-mentioned object is the exfoliation 
approach of the rapid solidification casting continuation foil in the single rolling method characterized by 
using the cooling roller which applied the ceramic particle to the front face in the approach of the single 
cooling roller front face which carries out a high-speed revolution spouting and carrying out the rapid 
solidification of the molten metal which consists of an Au system alloy, and manufacturing thin film 
amorphous ****. As the above-mentioned Au system alloy, there are Au-Sn, Au-Si, Au-germanium, etc., 
and it can choose from these any they. are. Sn*20% of the weight, when thin film amorphous **** is 
formed from the alloy which becomes a remainder real target from Au, it is especially suitable as low 
material. 

[0009] This invention is explained below at a detail. 

[00 10] When casting Au system alloy **** in a single roll rapid solidification method continuously as thin 
films, such as low material, as a property of the cooling roller to be used Homogeneity cooling is 
compensated so that smoothly [ having thermal conductivity required making the alloy foil concerned 
amorphous and the configuration formation which the alloy foil concerned followed may be possible and / 
field relative roughness ] enough, It is required for the material of roll metal which furthermore adhered 
to the alloy foil concerned to be defanging or below defanging level as low material, and it is important in 
addition to this, not to alloy with the alloy concerned or not to carry out field adhesion with a cooling 
roller by seizure etc. 

[0011] this invention person etc. faced casting Au system alloy ****, and examined various cooling roller 



construction material with which are satisfied of the above-mentioned conditions. That is, when casting 
was tried about Fe system roll, Cu system roll, the Cu+nickel plating system roll, the Cu+Ag plating 
- system roll, and aluminum system roll, even if it used the roll of which construction material, it has 

checked that Au system amorphous alloy foil was obtained by choosing casting conditions appropriately. 
* However, with almost all the above-mentioned rolls, irrespective of the rotational speed of a roll, coiling 
^round took place [ the alloy foil concerned ] during casting in the cooling roller side, balking from a roll 

side is difficult also for **** for the exfoliation means used conventionally, and teeming was not able to be 
.completed. Although extent of coiling round can be easily exfoliated few as compared with other 

construction material if casting conditions (roll rotational speed) are chosen about aluminum system roll, 

the same phenomenon may occur in a high-speed revolution side. 

[0012] It examined covering a phenomenon which this invention person mentioned above with Au system 
metal and the construction material which is not easy to get used so that Au system metal may not touch 
roll material natural complexion directly, in order that Au system metal may ease this paying attention to 
being easy to stick roll material metal natural complexion and familiarity strongly. And such construction 
material needs to be that by which heat transfer to a roll is not spoiled. As a result of examining many 
things about the ingredient which fulfills the above-mentioned conditions, it turned out that fine ceramics 
is good. That is, this invention is faced manufacturing Au system metallic foil depending on the method of 
single roll rapid solidification, and the focus is to apply fine ceramics on the surface of a cooling roller. 
[0013] By consisting of a particle of submicron level and applying this to homogeneity thinly on the 
surface of a cooling roller, fine ceramics intercepts direct contact into roll natural complexion (metal) and 
Au system melting alloy at the time of casting, and since the fine ceramics of familiarity nature with the 
molten metal concerned itself is bad, it prevents adhesion by seizure etc. moreover - a cooling roller side 
- **** -■ in order to apply thinly, heat conduction to a roll is also good and forced cooling is not checked 
the colloid liquid which uses BN as a principal component that what is necessary is just the ingredient 
which marketing tends to receive as fine ceramics spreading material - in addition, B*2 05, Si3 N4, and 
aluminum 203 etc. -- it can be used. These ingredients can be applied with thermal spraying, a spray, and 
the other means used conventionally, and when thermal conductivity etc. is taken into consideration, as 
for the spreading thickness, it is desirable to make it 10 micrometers or less. 

[0014] Thus, in this invention, by applying fine ceramics to a cooling roller front face at proper thickness, 
the exfoliating method by the conventional gas jet etc. can be used together, and Au system metal rapid 
solidification foil can be continuously exfoliated easily from a cooling roller. 
[0015] 

[Example] Sn- This melting alloy was spouted for the alloy which consists of the 20%-remainder Au after 
melting at 300 degrees C by crucible on the cooling single roll which carries out a high-speed revolution 
from the nozzle at the head of crucible, and the experiment for casting a continuation rapid solidification 
foil with a width of face of 5mm was conducted. The cooling roller observed the exfoliation situation by the 
gas jet of a coagulation foil using the roll of each construction material which becomes Fe with a diameter 
[ of 300mm ] which carried out surface polish, and a width of face of 30-50mm, Cu, and Cu base material 
from nickel plating and aluminum, and the roll which applied the ceramic particle (FC) on these front 
faces on the same conditions. 

[0016] Relation with roll peripheral speed showed the roll side coiling-round situation at the time of 
single roll teeming of an Au-Sn alloy coagulation foil to drawing 1 according to each above-mentioned 



material of roll. Among drawing, the entrainment (S) of an axis of ordinate is shown, entrainment does 
not occur but (nothing) completely **** that, as for (M), entrainment generated (E) from the early stages 
of casting in the casting last stage after the casting middle. With Fe roll, Cu roll, and the Cu+nickel 
plating roll, coiling round of a coagulation foil generated each roll to the roll side regardless of roll 
peripheral speed; and continuation operation of casting became impossible so that clearly from drawing. 
^ Moreover, with aluminum roll, when roll peripheral speed becomes 15 or more m/sec, it turns out that 
coiling round occurs. On the other hand, with FC spreading roll of this invention, coiling round could not 
.take place, but the Au-Sn alloy coagulation foil could be made to exfoliate by the gas jet more easily than 
this roll side, and the uniform continuation foil which is width of face of 5mm and which was made 
amorphous was able to be obtained. 
[0017] 

[Effect of the Invention] As mentioned above, according to this invention, by fine ceramics spreading on a 
cooling roller front face, Au system amorphous alloy foil can be continuously produced with the sufficient 
yield industrially by the single roll rapid solidification method, and it can provide as a suitable ingredient 
for thin film material, such as loyr material. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing showing the roll side coiling-round behavior at the time of single roll teeming of 
an AirSn alloy coagulation foil for every material of roll. 
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